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ABSTRACT 
Many practitioners refer their instrument maintenance to professional instrument 
repair companies, however; this can become quite expensive, and the instrument 
could be absent from their practice for a delayed time leaving the practitioner with 
probable deteriorated loaner instruments or possibly no instrument at all. This paper 
explains how simple repairs and calibrations can be done by the practitioner in his 
office with a limited number of tools and accessories, thereby; saving the practitioner 
money and time. This paper will also explain how preventive maintenance can save 
major repairs to the instruments. 
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INTRODUCTION 
In preparation of repair and calibration of one's own instruments, one must obtain a 
certain amount of basic tools and accessories needed for these repairs and/or 
calibrations. The following items explained are necessary for the repair and/or 
calibration of the optometric instruments listed in this paper. 
SCREWDRIVERS: A quality set of standard straight slot screwdrivers should be 
obtained. One should have a narrow type (1/4") blade; one should have a slightly 
wider blade. In addition, a complete set of jeweler's screwdrivers should be obtained. 
The jeweler's screwdriver sets are most easily obtained through a company which 
supplies dispensing tools such as Vigor, Sadler, or Bernell. Use screwdriver that is 
closest to the actual screw head size. 
ALLEN WRENCHES: A quality set of metric and standard Allen wrenches, 
preferably the smaller sizes should be purchased. 
LUBRICANTS: In the work done here, two lubricants are required. The first is a 
machine oil, best if can be applied with a syringe. The second is a silicon based 
grease (another type that works good is the grease that comes with a radiuscope). 
The recommended manner to dispense silicon based grease is with a needle and 
syringe. One hundred cc of silicon based grease is adequate for the application in this 
paper. It is important to use the lubricants mentioned here, because others can 
deteriorate quicker or damage equipment. All of these ingredients are available 
through auto parts stores. 
SOLVENTS: Naptha is the solvent of choice, but lighter fluid is also sufficient. 
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Simple Green may also be used as a degreaser. 
CLEANERS FOR OPTICAL SURFACES: For surfaces that are not coated, what I 
have found to work best is a 50-50 mixture of isopropyl alcohol and acetone (so named 
throughout this document, 50-50) with cotton-tipped swabs to clean lenses. If the lens 
has an anti-reflection coating, however, these ordinary cleaners will remove the 
coating. It is recommended by optical manufacturers that a solution of 90% ether and 
1 0% alcohol be used in conjunction with cotton swabs to clean any lens which has an 
anti-reflection coating as this will not remove the coating. Avoid using any ammonia 
based cleaners for NR coated lenses. This procedure is recommended for any coated 
optical surface that you encounter in your instruments. As a general cleaner, a 
commercially available product such as Windex is okay. It is a good idea always to 
use a lint free cloth (Kim-wipes) instead of Kleenex to avoid lint build-up. 
The instruments that will be covered in this paper are: Slit Lamps; American Optical, 
Topcon, Mentor. Lensometers; American Optical, Marco. Projectors; American 
Optical, Marco. 
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SLIT LAMPS (BIOMICROSCOPES) 
AMERICAN OPTICAUREICHERT 
MENTOR 
TOPCON 
AMERICAN OPTICAUREICHERT SLIT LAMPS 
Following are diagrams of the American Opticai/Reichert slit lamp, if this does not 
resemble the slit lamp in your office, you may have to refer to your owner's manual for 
further instructions. However most simple repairs are similar for the same brand of 
instrument. 
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Figure 1 : American Optical Slit Lamp 
1. Fixation Lamp 1 0. Elevation Control Knob 
2. Forehead Rest 11. Chin Rest 
3. Mirror Rotation Collar 12. Chin Rest Elevation Ring 
4. Canthus Mark 13. Protractor 
5. Eyepieces 14. Arm Locking Knobs 
6. Eyepiece Adjustment Collars 15. Lamp Housing 
7. Magnification Control Knob 16. Locking Lever 
8. Filter Dial 17. Illumination Control 
9. Slit Controls 18. Patient Hand Holds 
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Figure 2: American Optical Slit Lamp Bulb Removal 
1. Screw Knobs 4. Mirror 
2. Pin 5. Light Projection 
3. Slot for Pin 6. Slotted Knob 
ILLUMINATION BULB REPLACEMENT 
1. Turn power off and allow slit lamp to cool. 
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2. See Figure 1. Remove lamp housing (15) by pulling it up and then out to expose 
lamp assembly. 
3. See Figure 2. Unscrew knobs (1) until they are free. 
4. Lift lamp assembly from slit lamp. 
5; Grasping the base of the lamp assembly in one hand and the bulb in the other, 
push the bulb towards the base evenly, then turn, and remove. It is best not to discard 
the bulb at this time, for that may not be the reason the slit lamp does not light. 
6. Replace the bulb in the same manner as you removed the old one, except this time 
use a lint free cloth to handle the bulb, so as not to get any oil from your hands on the 
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bulb as this may decrease the illuminance and life of the bulb. 
7. Replace the lamp assembly into the lamp well by aligning the pin (2) of the lamp 
well into the slot (3) of the lamp assembly. Make sure that the lamp assembly is seated 
well and not crooked. 
8. Tighten the knobs (1) until finger tight. Do not use pliers. 
9. To obtain maximum illumination and eliminate shadows, the filament of the bulb 
must be in the proper position. To do this, set the illumination level of the slit lamp at 
low "L", and set the neutral density filter in place. Then while looking into the mirror (4) 
adjust slotted knobs (6) until no shadows appear. 
1 0. See Figure 1. Replace the lamp housing (15). 
For AO Slit Lamps you may use a General Electric light bulb #1460. 
FIXATION BULB REPLACEMENT 
1. Turn the power off. 
2. See Figure 1. To replace the fixation lamp bulb, separate the fixation lamp (1) at the 
center joint by pulling it apart. 
3. Push the bulb in and twist, then pull out. 
4. Replace the new bulb in the opposite manner as you removed it, except this time 
use a lint free cloth to handle the bulb, so as not to get any oil from your hands on the 
bulb as this may decrease the illuminance and life of the bulb. 
5. Replace distal portion of the fixation lamp. 
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MENTOR SLIT LAMPS 
The following diagram of the Mentor slit lamp is of model number G. If this is not the 
same model number of the slit lamp in your office, you may want to refer to your 
owner's manual, but most of the Mentor slit lamps follow the same basic design, so 
most of the simple repairs that are mentioned here and that are referred to the diagram 
below may be used on your own Mentor slit lamp. 
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Figure 3: Mentor Slit Lamp 
1. Aperture Measuring Scale 11. Overload Button 
2. Filter Selection Lever 12. Locking Screw for Carriage 
3. Aperture Size Knob 13. Joy Stick for Carriage 
4. Fixation Light 14. Slit Beam Adjustment 
5. Hruby Lens 15. Tilt Illumination 
6. Chin Rest Adjustment Knob 16. Magnification Drum Wheel 
7. Slit Clickstop Knob 17. Microscope Head 
8. Vertical Adjustment 18. Camera Adaptor Port 
9. Power Control Box 19. Patient Eye Guide Marker 
10. Accessory Drawer 20. Lamp Housing 
ILLUMINATION BULB REPLACEMENT 
1. See Figure 3. When the illumination bulb is not lit, a few things should be checked 
before replacing the bulb. Make sure that when the power is on, the power indicator 
light on the control box (9) and fixation light (4) illuminate. If they do, go to step 2. If 
they do not, your problem may not be the lamp itself, go on to step 17. 
2. Turn the power off. 
3. Remove the cord from the lamp housing (20) by gently pulling on it. 
4. Gently grasp the lamp housing (20) and loosen the knobs on the side. It is 
important that you have a grasp on the lamp housing (20), since the contacts are 
spring loaded. 
5. Remove the lamp housing (20) cap and set it aside. 
6. Remove the bulb by pulling straight up on the base of the bulb. 
7. Replace the bulb with the same type being careful not to touch the bulb since the oil 
from your hands will decrease the illumination and possibly shorten the life of the bulb. 
Also make sure that the notch of the lamp housing (20) coincides with the key on the 
bulb base. 
8. Replace the lamp housing (20) cap, firmly pushing down as you tighten the knobs 
on the side. Do not use pliers to tighten the knobs. 
9. Replace the cord back on the lamp housing (20). 
10. Turn the power on to make sure that the bulb illuminates. If it does not, go on to 
step 11. 
11. Turn the power off. 
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12. Check the contacts on the underneath side on the top of the lamp housing (20) by 
removing the lamp housing (20) cap. See steps 3-4. 
13. One may clean them by using a pencil eraser. Excessive rubbing is not 
necessary. 
14. Replace the lamp housing (20) cap. See steps 8-9. 
15. If the lamp still does not illuminate, check the wires on the back of the power 
control box (9). Make sure that they are connected securely. 
16. If it still does not work, it may be the internal wiring, so it may be best to check with 
your Mentor representative 
17. If none of the lights illuminate, check and make sure that the slit lamp is plugged in 
and also if it is plugged into an control unit, such as an optometric stand, make sure 
that the power switch of the control unit is on. 
18. If all this is done and it still does not work, unplug the slit lamp and check the fuse 
on the back of the power control box (9). 
19. If it still does not work, you should probably contact your Mentor representative or 
your professional equipment repair person. 
FIXATION BULB REPLACEMENT 
1. Turn the power off. 
2. See Figure 3. Unscrew the fixation screw on the fixation light (4). 
3. Remove the cover. 
4. Unscrew the bulb and replace it with a new bulb making sure not to touch the bulb. 
Do not use pliers. 
5. Replace the cover and screw. 
FILTER SELECTION MISALIGNMENT 
.If the filters on the Mentor slit lamp get misaligned, as they may do occasionally, a 
simple readjustment can be instituted. Refer to Figure 3. The filter selection lever (2) 
can be unscrewed and "slipped" back into position. This is done in the following 
manner: 
1. Adjust the slit width to maximum light intensity. 
2. Take a small jeweler's screwdriver or awl and putting that through the small hole in 
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the filter selection lever (2), loosen the lever by turning it counterclockwise, but be 
careful not to turn it too much - usually a half of a turn is enough. 
3. Then slide the filter selection lever (2) to the proper position as per the color of the 
light exiting the illumination system. 
4. After the proper filter is selected according to the match of illumination exiting the slit 
lamp and color code of filter selections, tighten the filter selection lever (2). 
5. Check the illumination and make sure that it matches the appropriate filter selection 
in all positions. If it does not repeat steps 1-4. 
TOPCON SLIT LAMPS 
The following diagrams of the Topcon slit lamps are of model numbers SL-6E and 
SL-2E. If these are not the same model numbers as the slit lamps in your office, you 
may want to refer to your owner's manual, but most of the Topcon slit lamps follow the 
same basic design, so most of the simple repairs that are mentioned here and that are 
referred to in the diagrams below may be used on your own Topcon slit lamp. 
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Figure 4: Topcon Slit Lamp Model #SL-2E 
1 . Microscope Unit 
2. Binocular Eyepiece 
3. Eyepiece Lens Unit 
4. Slit Scanning Ring 
5. Slit Image Rotating Ring 
6. Filter Selection Lever 
7. Lamp Housing 
8. Slit Length Adjustment Lever 
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9. Slit Width Adjustment Knob 
1 0. Chin Rest Height Control 
11. Hruby Lens 
12. Illumination Arm 
13. Microscope Arm 
14. Omni-directional Joystick 
15. Cross Slide 
16. Table Top 
17. Power Supply Unit 
.......... 1 5 
ILLUMINATION BULB REPLACEMENT 
1. See Figure 4. When the illumination bulb is not lit, a few things should be checked 
before replacing the bulb. Make sure that when the power is on, the power indicator 
light on the control box (17) and fixation light illuminate. If they do, go to step 2. If they 
do not, your problem may not be the lamp itself, go on to step 15. 
2. Turn the power off. 
3. Holding the lamp housing (7) cap unscrew the knob holding it on. 
4. Set the knob and lamp housing (7) cap aside. 
5. The light bulb base is held in place by a spring swing lever. 
6. Barely pull the swing lever out horizontally and slide it down. 
7. Pull the light bulb base out horizontally. It will be connected by wires. 
8. Pull the bulb out of its base. It will be a small bulb attached to a brass base about 
the diameter of a quarter and thickness of a dime with two small prongs sticking out 
from it. 
9. Replace the bulb with the same type being careful not to touch the bulb since the oil 
from your hands will decrease the illumination and possibly shorten the life of the bulb. 
10. Replace the light bulb base back in the appropriate hole as you removed it and 
position the spring swing arm back in the proper position. 
11. Replace the lamp housing (7) cap back into position and screw in the knob. 
12. Turn the power on to make sure that the bulb illuminates. If it does not, go on to 
step 13. 
13. If the lamp still does not illuminate, check the wires on the back of the power 
control box (17). Make sure that they are connected securely. 
14. If it still does not work, it may be the internal wiring, so it may be best to check with 
your Topcon representative 
15. If none of the lights illuminate, check and make sure thaUhe slit lamp is plugged in 
and also if it is plugged into a control unit, such as an optometric stand, make sure that 
the power switch of the control unit is on. 
16. If all this is done and it still does not work, unplug the slit lamp and check the fuse 
on the back of the power control box (17). 
17. If it still does not work, you should contact your Topcon representative or your 
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professional equipment repair person. 
FIXATION BULB REPLACEMENT 
1. Turn the power off. 
2. See Figure 4. Unscrew the fixation screw on the fixation light. 
3. Remove the cover. 
4. Unscrew the bulb and replace it with a new bulb making sure not to touch the bulb. 
Do not use pliers. 
5. Replace the cover and screw. 
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Figure 5: Topcon Slit Lamp Model #SL-6E 
1. Photographing Push-button 
2. Omni-directional Joystick 
3. Cross Slide Fixing Screw 
4. Rail Cover 
5. Cross Slide 
6. Accessory Drawer 
7. Brightness Control Dial 
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19. Microscope Eyepiece 
20. Eyepiece Clamping Ring 
21. Beam Splitter Lever 
22. Magnification Change Knob 
23. Microscope Optical System 
24. Objective Lens 
25. Slit Width Adjusting Knob 
8. Power Source Switch 26. Inclination Unit 
9. Pilot Lamp 27. Slit Centering Control 
10. Connecting Cable for Microscope 28. Hruby Lens Holder 
11. Microscope Arm Fixing Screw 29. Hruby Lens 
12. Illumination Arm Fixing Screw 30. Fixation Target 
13. Angle Scale 31. Slit Length Adjustment Knob 
14. Clickstop Roller 32. Aperture and Filter Unit 
15. Hruby Lens Guide Plate 33. Slit Illumination Unit 
16. Chin Rest Adjusting Knob 34. Lamp House 
17. Chin Rest 35. Mirror 
18. Magnification Eyepiece 36. Head Rest 
37. Height Level Marker 
ILLUMINATION BULB REPLACEMENT 
1. See Figure 5. When the illumination bulb is not lit, a few things should be checked 
before replacing the bulb. Make sure that when the power is on, the power indicator 
light on the control box (9) and fixation light (30) illuminate. If they do, go to step 2. If 
they do not, your problem may not be the lamp itself, go on to step 17. 
2. Turn the power off. 
3. Remove the cord from the lamp housing cap (34) by gently pulling on it. 
4. Gently grasp the lamp housing cap (34) and loosen the knobs on the side. (Some 
Topcon slit lamps may have a different type of lamp housing cap (34) release. On 
these types just turn the lamp housing cap clockwise and pull up.) It is important that 
you have a grasp on the lamp housing cap (34), since the contacts are spring loaded. 
5. Remove the lamp housing cap (34) and set it aside. 
6. Remove the bulb by pulling straight up on the base of the bulb. 
7. Replace the bulb with the same type being careful not to touch the bulb since the oil 
from your hands will decrease the illumination and possibly shorten the life of the bulb. 
Also make sure that the notch of the lamp housing (33) coincides with the key on the 
bulb base. 
8. Replace the lamp housing cap (34), firmly pushing down as you tighten the knobs 
on the side. Do not use pliers to tighten the knobs. (On those that have the different 
type of lamp housing cap (34) just place it on top in the proper position and turn 
counterclockwise.) 
9. Replace the cord back on the lamp housing cap (34). 
10. Turn the power on to make sure that the bulb illuminates. If it does not, go on to 
1 8 
step 11. 
11 . Turn the power off. 
12. Check the contacts on the underneath side on the top of the lamp housing cap (34} 
by removing the lamp housing cap (34). See steps 3-4. 
13. One may clean them by using a pencil eraser. Excessive rubbing is not 
necessary. 
14. Replace the lamp housing cap (34). See steps 8-9. 
15. If the lamp still does not illuminate, check the wires on the back of the power 
control box (7). Make sure that they are connected securely. 
16. If it still does not work, it may be the internal wiring, so it may be best to check with 
your Topcon representative 
17. If none of the lights illuminate, check and make sure that the slit lamp is plugged in 
and also if it is plugged into an control unit, such as an optometric stand, make sure 
that the power switch of the control unit is on. 
18. If all this is done and it still does not work, unplug the slit lamp and check the fuse 
on the back of the power control box (7). 
19. If it still does not work, you should contact your Topcon representative or your 
professional equipment repair person. 
FIXATION BULB REPLACEMENT 
1. Turn the power off. 
2. See Figure 5. Unscrew the fixation screw on the fixation light (30). 
3. Remove the cover. 
4. Unscrew the bulb and replace it with a new bulb making sure not to touch the bulb. 
Do not use pliers. 
5, Replace the cover and screw. 
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LENSOMETERS 
AMERICAN OPTICAUREICHERT 
MARCO 
AMERICAN OPTICAL LENSOMETERS 
The following is a diagram of the American Opticai/Reichert lensometer. If this is not 
the same style lensometer as in your office, you may want to refer to your owner's 
manual, but most of these lensometers follow the same basic design, so most of the 
simple repairs that are mentioned here and that are referred to in the diagram below 
may be used on your own AO/Reichert lensometer. 
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Figure 6: American Opticai/Reichert Lensometer 
1. Focusable eyepiece 15. ON-OFF Switch 
2. Eyepiece Lockscrew 16. Axis Wheel Magnifier 
3. Prism Direction Ring 17. Axis Wheel and Scale 
4. Eyepiece Scale 18. Pilot Light 
5. Lens Holder 19. Lamp Housing 
6. Green Filter 20. Lamp Housing Thumb Screw 
7. Auxiliary Prism Holder 21. Power Wheel and Scale 
8. Lens Marker Lever 22. Base Compartment 
9. Gimbal Action Ring Support 23. Prism Direction Indicator Line 
1 0. Interchangeable Nosepieces (2) 24. Prism Power Rings 
Standard Black; Contact Lens White 25. Cylinder Power Lines 
11. Marking Pens (Wide Target Lines) 
12. Ink Well 26. Sphere Power Lines 
13. Spectacle and Lens Table (Narrow-Wide-Narrow Comb.) 
14. Spec. and Lens Table Rising Lever 27. Prism Direction Scales 
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ILLUMINATION BULB REPLACEMENT 
1. See Figure 6. Turn power off (15). 
2. Release the lamp housing thumb screw (20) by turning counterclockwise until it is 
loose. 
3. Slide the lamp housing (19) back to expose the bulb. 
4. Unscrew the bulb and replace it with a 15W 120v bulb with the same type of base 
being careful not to touch the bulb since the oil from your hands will decrease the 
illumination and possibly shorten the life of the bulb. 
5. Slide the lamp housing (19) back over the bulb. 
6. Replace the lamp housing thumb screw (20) until finger tight. Do not use pliers. 
CALIBRATION 
1. See Figure 6. Turn the power on (15). 
2. Set the power power wheel and scale (21) at zero. 
3. Turn the focusable eyepiece (1) counterclockwise until it stops. 
4. While looking at the reticle through the focusable eyepiece (1) rotate the focusable 
eyepiece (1) clockwise until the reticle comes into focus. If the reticle never comes into 
focus go on to step 6. 
5. For this to be a permanent calibration you may lock the focusable eyepiece into the 
position of clarity by tightening the eyepiece lockscrew (2), the smaller of the two, but 
this is not always advisable because everybody's focusing range is not the same. A 
better way to do this is to remember the setting of the focusable eyepiece (1) and set it 
there before each measurement. 
6. If clearness of the reticle cannot be obtained by using the focusable eyepiece (1 ), 
then the power wheel and scale (21) have come out of adjustment. 
7. Turn the focusable eyepiece (1) until it is in the center of its rotation. 
B. Rotate the power wheel and scale (21) untilthe reticle is clear. 
9. Loosen the two Allen set screws on the shaft of the power wheel and scale (21) with 
a 2.5mm Allen until the wheel can turn freely without changing the focus of the reticle. 
10. Rotate the power wheel and scale (21) until the reticle is in focus and the power 
wheel and scale (21) read zero. 
11. Now without rotating the power wheel and scale (21) tighten one of the Allen set 
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screws on the shaft. 
12. Now you may rotate the power wheel and shaft (21) until you can tighten the other 
Allen set screw. 
13. Repeat steps 2-5. 
MARCO LENSOMETER 
The following is a diagram of the Marco lensometer. If this is not the same style Marco 
lensometer as in your office, you may want to refer to your owner's manual, but most of 
the Marco lensometers follow the same basic design, so most of the simple repairs that 
are mentioned here and that are referred to in the diagram below may be used on your 
own Marco lensometer. 
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Figure 7: Marco Lensometer 1 0. Power Drum 
1. Eyepiece 11. Locking Lever 
2. Chrome Knurled Sleeve 12. Prism Axis Scale 
3. P.C.D. Knob 13. P.C.D. (Prism Compensating Device) 
4. Lens Holder Handle 14. Prism Diopter Power Scale 
5. Marking Device Control 15. ON-Off Switch (left side) 
6. Gimbal 16. Lens Stop 
7. Ink Pad 17. Cylinder Axis Wheel 
8. Spectacle Table Lever 18. Filter Lever 
9. Spectacle Table 19. Lamp Access Cover 
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ILLUMINATION BULB REPLACEMENT 
1. See Figure 7. Turn power off (15). 
2. Pull lamp access cover (19) back. 
3. Unscrew the bulb and replace it with a 25W 11 Ov bulb with the same type of base 
being careful not to touch the bulb since the oil from your hands will decrease the 
illumination and possibly shorten the life of the bulb. 
4. Push the lamp access cover (19) back into its secure position. 
CALIBRATION 
1. See Figure 7. Turn the power on (15). 
2. Set the power power drum (1 0) at zero. 
3. Turn the eyepiece (1) counterclockwise until it stops. 
4. While looking at the reticle through the eyepiece (1) rotate the eyepiece (1) 
clockwise until the reticle comes into focus. If the reticle never comes into focus go on 
to step 6. 
5. For this to be a permanent calibration you may lock the eyepiece (1) into the 
position of clarity by tightening the eyepiece lockscrew, but this is not always advisable 
because everybody's focusing range is not the same. A better way to do this is to 
remember the setting of the eyepiece (1) and set it there before each measurement. 
6. If clearness of the reticle cannot be obtained by using the eyepiece (1 ), then the 
power drum (1 0) has come out of adjustment. 
7. Turn the eyepiece (1) until it is in the center of its rotation. 
8. Rotate the power drum (1 0) until the reticle is clear. 
9. Loosen the three large Phillips set screws on the inside of the power drum (1 0) until 
the scale can turn freely without changing the focus of the reticle. 
1 0. Rotate the scale until the reticle is in focus and the scale reads zero. 
1 t. Now without rotating the power drum (1 0) tighten one of the Phillips set screws on 
the inside of the power drum (1 0}. 
12. Now you may carefully rotate the power drum (1 0) until you can tighten the other 
Phillips set screws. 
13. Repeat steps 2-5. 
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PROJECTORS 
AMERICAN OPTICAUREICH~RT 
MARCO 
AMERICAN OPTJCAlJREICHERT & MARCO PROJECTORS 
The following is a diagram of the Arn~ricari Opticai/Reichert projector. If this is not the 
same style projector as in your office, you may want to refer to your owner's manual, 
but most of these projectors follow the same basic design, so most of the simple repairs 
that are mentioned here and that are referred to in the diagram below may be used on 
your own projector. Marco projectors are neatly the sarfle as AO/Reichert and many of 
the specifications of the instrument are still the same. Note, however, that some parts 
are not interchangeable, so when ordering parts specify manufacturer and model 
number. 
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Figure 8 & 9: American Opticai/Reichert Projector 
1. Lamp Housing 12. Lock Screw Objective Support 
2. Horizontal Line Selector 13. Lock Screw Large Barrel 
3. Selector Slide and Duochrome Test 14. Lock Screw Small Barrel 
4. Vertical Slide Control 15. Spring Clips 
5. On-Off Switch 16. Inner Lamp Housing 
6. Clamping Knob 17. Reflector Plate Holder 
7. Table Base 18. Reflector Plate Screws 
8. Objective Support 19. Lamp Socket 
9. Large Outside Barrel 20. Outer Lamp House Catch 
10. Small Inside Barrel 21. Outer Lamp House Release 
11. Retaining Ring Button 
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ILLUMINATION BULB REPLACEMENT 
1. See Figure 8. Turn the power off (5). 
2. See Figure 9. Push outer lamp house release button (21) and lower lamp housing 
(1 ). 
3. Grasping the top of the inner lamp housing (16), pull out, then up and set aside. 
4. Remove the bulb by pushing down then turning counterclockwise and lift out. 
5. Replace with aGE CAX bulb being careful not to touch the bulb since the oil from 
your hands will decrease the illumination and possibly shorten the life of the bulb. 
6. Replace the inner lamp housing (16) making sure that the bottom legs fit into the 
slots and that the top part is in between the spring clips (15). 
7. Push the outer lamp housing (1) back until it clicks into place. 
REMOVING SHADOWS FROM THE SCREEN 
Sometimes shadows will occur on the screen causing loss of contrast and making 
visual acuities difficult. Many times this can be caused by an improper alignment of the 
filament inside the bulb. A simple inspection of the bulb's filament can be done, by 
making sure that it is vertically straight. Refer to ILLUMINATION BULB 
REPLACEMENT. If the alignment of the filament seems correct, continue on to the 
following steps. 
1. See Figures 8 and 9. With the power on, release the outer lamp release button (21) 
and lower the outer lamp housing (1 ). 
2. Loosen, do not remove, the reflector plate screws (18). WARNING: The reflector 
plate holder (17) may be hot. It is best to let it cool first before doing this job. 
3. Align the reflector plate until the shadows disappear. 
4. Now while holding the reflector, tighten the reflector plate screws (18) making sure 
that the shadows do not reappear. 
5. Push the outer lamp housing (1) back until it clicks into place. 
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1 0 11 12 13 14 15 16 17 18 19 20 
Figure 1 0: Calibrator of Letters for Projector (numbers are in feet) 
CALIBRATION OF LETTER SIZE 
1. See Figures 8 and 9. Turn projector on (5) 
2. Place a 20/200 letter on the screen by adjusting the vertical slide control (4). 
3. Measure the distance from the screen to where the patient will be sitting in the chair 
in feet. If this is a mirrored room, measure from the back mirror, to the screen, to the 
chair in feet. Remember this measurement. 
4. Taking Figure 10, place this against the screen so that the bottom of the 20/200 
letter is against the bottom line. 
5. Align the top of Figure 10, keeping the bottom of the 20/200 letter at the bottom of 
the bottom line, so that the top of the 20/200 letter fits onto the top of the top line of the 
number corresponding to the measurement in step 3. If the letter is too big, go on to 
step 6. If the letter is too small, go on to step 9. 
6. See Figure 8. Loosen, do not remove, the large barrel lock screw (13) and the 
small barrel lock screw (14). 
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7. To make the 20/200 letter smaller move the large outside barrel (9) out and the 
small inside barrel in until the letter comes into focus and it matches the height of the 
proper line, corresponding to your measurement in step 3, in Figure 1 0. 
8. Tighten the large barrel lock screw (13) and the small barrel lock screw (14). 
9. See Figure 8. Loosen, do not remove, the large barrel lock screw (13) and the 
small barrel lock screw (14). 
1 0. To make the 20/200 letter larger move the large outside barrel (9) in and the small 
inside barrel out until the letter comes into focus and it matches the height of the proper 
line, corresponding to your measurement in step 3, in Figure 10. 
11. Tighten the large barrel lock screw (13) and the small barrel lock screw (14). 
30 
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